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It was observed by Holth  (1911) that  an acute  disease  resulted when mice 
and rats were inoculated intraperitoneally with cultures of B. abortus.  It was 
stated that from 0.25  to 0.5  co. of a  serum bouillon culture in mice, and from 
0.5  to  1 cc.  in  rats,  was sufficient  to produce a  prostrating disease  with  fatal 
termination in from 2  to 5  days.  The disease  was essentially an intoxication. 
At autopsy the principal lesion  found was a  moist,  reddened peritoneum with 
large numbers of the specific organism and a few leucocytes on its surface.  Cul- 
turally, a few organisms could be found in the blood after death. 
These observations were  confirmed,  in  general,  by Zwick and Zeller  (1912), 
and by Ascoli (1915).  In Ascoli's tables, it is noted that B. abortus was recovered 
culturally in several cases, presumably from the spleen,  after periods of time as 
great as 2 months after inoculation, when because of insufficient  dosage or arti- 
ficial  immunization  death  did  not  occur  from the  acute  form of  the  disease. 
Ascoli does not mention the presence or absence of pathological changes in these 
cases.  Zwick and  Zeller noted  an  occasional  acute  swelling  of  the  spleen,  in 
addition to the changes described by Holth. 
Fabyan (1912) showed  that a  type of disease  entirely different from that just 
described might be produced in mice by intraperitoneal or subcutaneous injec- 
tion of B. abortus.  This disease was of a chronic nature, similar in many respects 
to  that  produced  by  the  organism  in  guinea  pigs.  Although  his  dosage was 
rather high he does not mention having observed the acute disease  previously 
described.  It is possible that his statement that "many of the animals died from 
complications,  frequently  without  apparent  cause"  refers  to  this  form of  the 
disease.  3 to 4 weeks after inoculation he found the spleens  enlarged in thirteen 
of nineteen animals which had survived from a group of about thirty inoculated. 
Lesions in the spleen,  lungs,  liver, kidneys, lymph glands,  and epididymis were 
found.  Rats were inoculated also but no effect of the inoculations was detected. 
INTRODUCTION. 
The work just described made it clear that mice and rats could be 
infected experimentally with Bacillus abortus when a  large amount of 
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infective  material  was  employed  for  inoculation.  Whether  these 
animals could be infected with such small amounts as to make them 
useful in detecting the organism in  diagnostic  work  with  infectious 
abortion of cattle, and whether they were sufficiently susceptible to 
infection by ingestion to make the wild varieties a  possible factor in 
the propagation  and  transmission of the disease among cattle were 
questions unsolved.  To the working out of these two questions this 
paper is devoted. 
The Susceptibility  of White Mice to the Inoculation  Disease. 
Ten young, white, male mice of about the same size and age were 
selected from the stock and divided into five pairs,  each pair being 
placed in  a  jar by themselves.  The animals  of the first pair were 
inoculated differently, one with a  48 hour serum bouillon culture of 
Bacillus  abortus, and  the  other  with  an  undiluted  suspension  of 
.Bacillus abortus washed from a 48 hour agar slant culture.  The second 
pair received a  10 -3, the third a  10 -4, the fourth a  10 -5, and the fifth 
a  10 -6 dilution of this suspension.  All were inoculated with 0.5  cc. 
of  dilution,  intraperitoneally.  One guinea pig  was  inoculated with 
0.5 cc. of the 10 -6 dilution as a  check on the virulence of the culture 
and for purposes of comparison. 
The suspension above referred to was made by growing a  bovine 
strain of Bacillus  abortus, recently recovered from a  lymph gland of 
Guinea Pig 2082, in a  sealed tube of plain  veal infusion agar  for 48 
hours, then making a  suspension of the growth in sterile physiological 
salt solution, and diluting this to a reading of 2.4 cm. on the standardiz- 
ing gauge of Gates  (1920). 
The results of the experiment are recorded in Table I.  A number of 
the animals died early from an intercurrent pneumonia.  The results 
sought,  however, were obtained  in  a  clear-cut manner.  All  of the 
animals became infected as evidenced by the recovery of the organism 
from the spleens.  The  cultural record for Animal C was misplaced 
and lost,  and decomposition prevented cultural work on Animal B. 
Table I  shows dearly that white mice may be infected with very 
minute  amounts  of  cultures  of Bacillus  abortus.  The  results  with 
the  guinea pig  indicate that  mouse susceptibility to  infection with ~.~  "~  ~  o 
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this organism  compares favorably with that of the latter animal.  No 
experiments  have  been  done  with  infected  tissues,  but  there  is  no 
apparent reason why white mice should not serve successfully as in- 
expensive substitutes for guinea pigs in diagnostic work on infectious 
abortion of cattle. 
The Susceptibility  of Rats  and Mice to Bacillus  abortus  by Ingesgon. 
The susceptibility of both wild and tame varieties of mice and rats 
to infection by  feeding with Bacillus  abortus  was  tested.  Cultures 
and infected tissues were used. 
TABLE  If. 
Whi~ Rats. 
Rat. 
A 
B 
C 
D 
E 
F 
Method of infection, 
Feeding. 
Inoculation. 
~c 
Control. 
Materlalused. 
Culture. 
Tissue. 
Culture. 
"  1 : 100 dilution. 
¢c 
Autop- 
sied. 
day 
52nd 
52nd 
23rd 
26th 
52nd 
52nd 
Spleen  Agglu. 
culture,  tinins. 
1:40 
1:40 
+  1:40 
Rema~s. 
No lesions. 
The cultures were salt solution suspensions of the growth removed from agar 
slants which had  been incubated for 24  to 48  hours.  Approximately 3  cc.  of 
salt solution was used to suspend the growth from a  single tube culture.  The 
infected material was  the  livers of guinea  pigs which  had  been  infected with 
B. abortus and killed during the 4th week after inoculation.  Although the organs 
of the body of the guinea pig are richest in the abortion bacilli at this time, the 
liver is never the  seat of large numbers  of the organism.  The  livers used for 
feeding had all yielded the B. abortus in moderate numbers. 
The  animals were allowed to fast for 24  hours before feeding.  The  culture 
suspensions were placed in Petri  dishes and  small bits of dry bread added  to 
absorb  the fluid.  When offered to  the hungry animals, the soaked bread was 
always eagerly consumed.  The livers were ground to a  pasty consistency in a 
mortar and  smeared on pieces of bread.  The paste was eagerly licked off the 
bread by the rats and  taken fairly well by the mice.  The  day after the first 
feeding food  was  again withheld,  and  on  the  3rd  day  the  feeding of infected 
material was repeated as before and with the same materials. vaT.u~  A. HAG~.N  731 
The  results  of  the  feeding experiments  are  given in  Tables  II  to 
VI inclusive.  In each case several anlmals were inoculated subcutan- 
eously  as  controls.  It  will  be  noted  that  all  inoculated  animals 
became infected, while all of the feeding experiments,  with  two ex- 
TABLE  HI. 
Wkite Rats. 
Rat.  Material fed.* 
Culture  suspension,  un- 
diluted, 1 cc. 
Culture  suspension,  un- 
diluted, I cc. 
Suspension,  1:10  dilu- 
tion, 1 cc. 
Suspension,  1 : 100  dilu- 
tion, 1 cc. 
Suspension, 1 : 1,000 dilu- 
tion, 1 co. 
Autop- 
fled. 
day 
22nd 
29th 
29th 
29th 
29th 
Spleen culture. 
Cultures 
contami- 
nated. 
+ 
Agglu- 
finlns. 
1:10 
Remarks. 
Died from pneumonia 
Organs invaded wit] 
colon bacilli. 
Very  few  organism 
present  in  spleen 
No lesions. 
*  In this case the bacterial suspensions were pipetted directly into the mouths 
of the animals, so the exact dosage is known. 
TABLE  IV. 
Gray Rats. 
Rat. 
A 
B 
C 
Method of infection. 
Feeding. 
Inoculation. 
Material wed. 
Infected tissue. 
Culture. 
"  suspension 
1 cc. 
Autop- 
fled. 
doy 
19th 
19th 
22nd 
Spleen 
culture. 
m 
+ 
+ 
Remarks. 
No lesions.  Organism re. 
covered from spleen. 
No lesions.  Organism re. 
covered  from  spleen 
Agglutinins 1 : 1,280. 
cepfions, failed.  The  two exceptions,  one a  gray rat  (cf.  Table IV, 
Rat B), and one a  white rat  (cf.  Table III,  Rat  B),  received heavy 
culture feedings.  The  data  on gray rats  are limited because of the 
di~culty  of" procuring  the  animals.  In  Table  III,  however,  it  is 732  SUSCEPTIBILITY OF MICE AND  RATS TO B. ABORTUS 
demonstrated that the white rat  becomes infected by feeding, only 
if he receives a very heavy dose of the organism; and this is probably 
also true of the gray rat.  The failure, in all cases, of the guinea pig 
tissue to infect is best explained on this basis. 
TABLE  V. 
White Mice. 
Mo~e. 
A 
B 
C 
D 
E 
F 
G 
Method  of infection. 
Feeding. 
~C 
Inoculation. 
Material used. 
Infected tissue. 
Culture. 
ct 
"  1 : 100 dilu. 
tion. 
Autop- 
sied. 
day 
52nd 
52nd 
28th 
28th 
23rd 
S2nd 
26th 
52nd 
S~leen 
culture. 
+ 
Remarks. 
Enlarged spleen. 
H  Control. 
TABLE  VI. 
C~ay Mice. 
Mouse. !Method of infection.  Material used.  Remarks. 
A 
B 
C 
D 
E 
F 
G 
tI 
I 
J 
Feeding. 
cc 
gc 
tc 
c¢ 
gL 
Inoculation. 
Culture. 
tg 
tc 
tc 
tc 
tc 
Infected tissue. 
Culture. 
lc 
"  1 : 100 dilu- 
tion. 
Autop 
sled. 
day 
28th 
28th 
2nd 
33rd 
33rd 
52nd 
52nd 
21st 
52nd 
52nd 
Spre 
cultu 
+ 
Agglu- 
tinins. 
1:16( 
1:20 
Organs normal. 
CONCLUSIONS. 
1.  White mice are  highly susceptible to infection by inoculation 
with  Bacillus  abortus.  The susceptibility appears  to be as great as 
that of the guinea pig, and this animal probably can bq substituted 
satisfactorily for guinea pigs in diagnostic work. WILLL~  i. HAOin  733 
2.  Both mice and rats are very refractory to feeding infection with 
Bacillus abor~us.  The failure to infect mice in this way was complete, 
but  the feeding of large  amounts  of culture gave  infection in rats. 
Subcutaneous  inoculation  resulted  in  infection  of  all  the  animals. 
The  difficulty of  infecting rats  and  mice with  Bacillus  abortus  by 
feeding makes it very doubtful whether these animals can have any 
r61e in  the propagation  and spread  of infectious abortion in  cattle. 
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